We have investigated dielectric properties in a series of crystals of RMnO3 (R is a rare earth ion) under magnetic fields and quasihydrostatic pressure. We have found that ferroelectric phase appeared in GdMnO3 crystal below 13K. We have confirmed that a small spontaneous polarization exists along a axis (Pa) in the orthorhombic P bnm setting and that Pa can be reversed by the dc electric field. The dielectric anomaly due to the ferroelectric transition accompanied thermal hysteresis and lattice striction. The ferroelectric transition temperature decreased with quasihydrostatic pressure. These results indicate that the ferroelectric transition is improper and is of the first-order displacement-type one. Pa was easily collapsed by application of magnetic field of 0.4T parallel to the spin-canting direction (H c) while it was enhanced parallel to the easy axis (H b).
Systems with strongly coupled magnetic and electronic degrees of freedom have been attracting renewed interest since the advent of extensive studies of colossal magnetoresistive (CMR) manganites. In a system of localized charge, effects of the coupling are demonstrated through a magnetocapacitive or magnetodielectric response, which is observed in several materials including YMnO3 [1] , EuTiO3 [2] , BiMnO3 [3] , and TbMn2O5 [4] . In spite of the intensive research for such a multiferroic material, i.e., compounds having (anti)ferromagnetic, (anti)ferroelastic, and/or (anti)ferroelectric properties, few multiferroics have been reported so far. The system investigated here, RMnO3 (R is a rare earth ion), is a parent antiferromagnetic (AF) Mott insulator of CMR manganites, which has a rich magnetic phase diagram showing the so-called Devil's flower with incommensurate and commensurate phases between a simple layered (A-type) and E-type AF phases with changing R ions [5] . Recently, Kimura et al. have reported on the intriguing discovery of magnetic ferroelectricity in the R=Tb crystal: the ferroelectric transition is observed at the incommensurate-commensurate (lock-in) magnetic one and ferroelectric polarization can be controlled by magnetic field [6] .
For the purpose of exploring intercrossing correlation between magnetic and electronic states, we have investigated dielectric properties in the series of crystals of RMnO3 (R=La,Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er, and Yb). We have performed the systematic measurements of dielectric constant, electric polarization, magnetization, and lattice striction as a function of temperature in magnetic fields and external quasihydrostatic pressure. Samples were grown by floating zone method and were cut along the crystallographic principal axes. Figure 1 shows dielectric constant (a), spontaneous polarization (b), magnetization (c), and lattice striction (d) as a function of temperature for a-axis direction (in the orthorhombic P bnm setting) in GdMnO3 crystal in the zero magnetic field. As was also detected. We have found that the temperature for dielectric anomaly due to the ferroelectric transition decreased with increasing quasihydrostatic pressure. These results indicate that the ferroelectric transition is improper and is of the firstorder displacement-type one. Further investigation is, however, required to reveal the microscopic origin of the ferroelectricity, i.e., polar atomic displacements in this material.
In order to clarify the coupling between magnetization and electric polarization, we have studied the effect of magnetic field on dielectric constant and polarization. As a result, the robustness of ferroelectric polarization against magnetic fields was sensitive to the magnetic-field direction. Pa was easily collapsed by application of magnetic field of 0.4T perpendicular to the AF layers (H c) while it was enhanced parallel to the layers (H b). Thus obtained phase diagram in the magnetic field and temperature plane agrees well with the previously reported magnetic phase diagram [7] . The phase transition from ferroelectric to paraelectric seems to be induced by the metamagnetic transition of Gd sublattice or equivalently the destruction of the AF coupling between the Gd 4f spins and the Mn 3d ones. A gigantic magnetocapacitance effect was also observed around T Mn N . These results are in strong contrast to the case of TbMnO3 [6] , in which the ferroelectric transition at the lock-in temperature is of the second order and Pc is switched to Pa (flopped) by application of magnetic field.
The family of compounds investigated here, RMnO3, show the strong intercrossing correlation between magnetism and electric polarization. This unusual intercrossing correlation makes these materials promising candidates for magnetically-recorded ferroelectric memory or electrically-recorded magnetic one. 
